INTRODUCTION
More people are living with chronic illnesses for longer, and the likelihood of developing one or more chronic illnesses increases with age [1] . The relationship between mental health and multiplicity of disease is important as the risk of developing depression increases where two or more chronic conditions are present [2] . When patients present to their clinician with multiple chronic conditions, or "multimorbidity", the treatment of physical symptoms may take precedence over psychological symptoms [3] , creating challenges in the detection and management of depression. Additionally, complex symptom profiles create challenges in detecting depression, as physical symptoms such as low energy, poor appetite, weight loss or cognitive decline may be related to depression, or disease, or both [4] . Social symptoms of depression may also be attributed to physical illness [5] , leaving clinicians struggling to differentiate between social and psychological issues amongst older adults [6, 7] . Reliance on patient reports of psychological symptoms, particularly amongst older patients, may be compromised by stigma related to depression [8] . Consequently it is unsurprising that depression is thought to be under-diagnosed and under-treated amongst older people in Western nations [9] [10] [11] .
A range of scales have been developed to assist with the diagnostic process, but previous research suggests that overlap of physical and psychological symptoms may render diagnostic tools that rely on somatic symptoms unreliable [12, 13] . One tool often used in aged populations is the 15-question Geriatric Depression Scale (GDS) developed at Stanford University [14] to screen for symptoms of depression in aged individuals, which has been validated in aged community-dwelling populations [15] [16] [17] . A GDS score of 5 has been found to have a sensitivity of 91% and a specificity of 72% for depression [18] , but neither the scale nor the categorisation scores have been validated in patients with multiple chronic conditions. In light of the challenges of depression diagnosis, exploring the performance of the GDS in multimorbid patients would make a valuable contribution to clinicians concerned about detecting depression in this population.
Whilst multimorbidity is most often defined as two or more chronic conditions [19] , disease count does not accurately reflect disease burden [20] ; consequently this definition may be less appropriate for use for mental health research. As age-related increases in depression may be attributable to declines in physical health, physical function and perceptions of well-being [21] , Fortin et al.' s 2005 definition of multimorbidity as the presence of disease in two or more organ domains may be more appropriate for exploring the relationship between multimorbidity and mental health, and consequently has been applied in the current study.
We aimed to explore the prevalence of depression diagnoses and symptoms in multimorbid community-dwelling outpatients, hypothesising equivalent rates of depression diagnosis and threshold-level depression symptoms as measured by the GDS. We anticipated good agreement between doctor-diagnosed depression and GDS scores.
METHOD
De-identified data were extracted from the clinic database for 452 patients with multiple chronic conditions referred to a metropolitan multidisciplinary clinic between September 2005 and September 2011. The Multidisciplinary Ambulatory Consulting Service (MACS) clinic provides integrated multidisciplinary care for multimorbid outpatients. Patients complete an extensive selfreport health and lifestyle questionnaire, which includes the 15 question Geriatric Depression Scale (GDS), and the responses are entered into the clinic database. Medications, vitamins and supplements are recorded in the database, as well as chronic conditions and acute health events. Depression diagnoses are recorded in the database if the diagnosis is included in the referral letter from the general practitioner. The current or remitted state of depression is not recorded in the database; nor is whether the diagnosis was given by a general practitioner or psychiatrist.
Chronic conditions were grouped into Cumulative Illness Rating Scale (CIRS) domains [20] , with disease present in cardiac, vascular, endocrine, respiratory, renal, neurological, musculo-skeletal, psychiatric and upper GI domains (see Table 1 ). The psychiatric domain was excluded due to high co-linearity with depression diagnosis. Patients with chronic conditions in two or more domains (not including the psychiatric domain) and a recorded GDS score in their file were included in the data set, but excluded if they had a diagnosis of dementia or if they were less than 65 years of age.
Data were analysed using PASW Statistics Version 18. To estimate the prevalence of depressive symptoms, frequency calculations demonstrated the proportion of patients with a GDS score of greater than or equal to 5 (mildsevere depression) and 9 (moderate-severe depression) respectively [14] . Frequency calculations were also used to explore demographic data and the prevalence of depression diagnoses. Logistic regression was used to explore association of GDS score severity with depression diagnosis. Cross-tabulation, kappa calculations and ROC graph analysis were then applied to explore the agreement between depression diagnosis and GDS categorisation.
Ethics approval for this study was granted by the Royal Adelaide Hospital Ethics Committee. MS was supported by a scholarship from the Faculty of Health Science at the University of Adelaide and a supplementary scholarship from the Clinical Pharmacology unit at the Royal Adelaide Hospital. The authors had full access to all data in the study.
RESULTS
Demographic data for the 452 eligible patients are described in Table 2 . Depression diagnoses were recorded for 15.7% of patients, with women overrepresented in this group. When the standard GDS scoring categories were applied, approximately half of all patients (49.8%) scored five or more on the GDS, with 21.2% scoring in the moderate-severe range (9 -15) for depressive symptoms ( Table 2) . One hundred and seven (23.7%) patients had been prescribed an antidepressant at the time of their first clinic visit, more than half of whom had no diagnosis of depression ( Table 2) . Women were twice as likely as men to be taking an antidepressant on their first visit to the clinic ( Table 2) . Antidepressant status data were missing for 16 patients. Table 3 describes the GDS categorisations for patients with and without depression who did and did not have an antidepressant at their first visit to the clinic. Of the 71 patients with a diagnosis of depression, 50 (72.5%) were taking an antidepressant. Of the 169 people with no diagnosis of depression and sub-threshold GDS symptoms, 26 (13.1%) were taking an antidepressant upon entry to the clinic. Amongst patients with neither a diagnosis of depression nor an antidepressant prescription, however, 51 (16.4%) scored in the moderate-severe range of the GDS.
Detailed antidepressant data were available for only 94 patients, with 59 taking selective serotonin reuptake inhibitors (SSRIs) and 35 taking tricyclics antidepressants (TCAs). Comparing antidepressant type between the presence or absence of a diagnosis of depression or anxiety, 33.9% of SSRI use and 68.6% of TCA use occurred amongst patients with no recorded history of doctor diagnosis of depression or anxiety ( Table 4) .
Logistic regression of depression diagnosis and GDS score found a statistically significant association between GDS score and depression diagnosis, OR = 1.15, p < 0.001 (CI = 1.08 -1.22). Of the 71 patients with a diagnosis of depression, 48 patients (67.6%) scored 5 or higher on the GDS, with a kappa statistic of κ = 0.112 (p = 0.001) demonstrating poor agreement between a positive screen for mild-severe depression and record of a clinical diagnosis of depression. Of the 381 patients with no diagnosis of depression, 177 (46.5%) scored five or more on the GDS.
Analyses were repeated with a GDS cut-off of 9 or more (reflecting moderate-severe depression). Of the 71 patients with a clinical diagnosis of depression, only 28 (Figure 1 ) demonstrated poor discriminatory power of depression diagnosis for the GDS, AUC = 0.65. p < 0.001. A cut-off score of 5 had a sensitivity of 0.68 and a specificity of 0.47, and a cut-off score of 9 had a sensitivity of 0.35 and a specificity of 0.14.
DISCUSSION
Contrary to expectations, the GDS cut-off of 5 reflected a prevalence of depressive symptoms in this outpatient clinic population considerably higher than the prevalence of depression diagnosis, which, as hypothesised, exceeded the community prevalence of depression in Australians aged over 65 years of 12.5% [22] . The weak association between depression diagnosis and GDS categorisation and the poor agreement demonstrated by the ROC curve suggests that the two measures are not evaluating the same phenomenon. More than fifty percent of patients diagnosed with depression and taking an antidepressant still experienced depressive symptoms, suggesting the possibility of under-treatment in this group. Although logistic regression found that severity of depression as measured by GDS score increased the likelihood of having a diagnosis of depression, supporting previous findings from the Hampshire Depression Study [23] , a large proportion of patients with high GDS scores did not have a doctor diagnosis of depression, suggesting under-diagnosis in this group. The GDS may demonstrate a genuinely high prevalence of depressive symptoms in the older multimorbid demographic, but with a sensitivity of 91% and a specificity of 72% for depression [18] , a cut-off score of 5 creates risk of obtaining false positives, which may increase in a high-risk population. Considering the poor agreement between GDS and depression diagnosis demonstrated by the ROCs, a cut-off value of 5 may overestimate the prevalence of depressive symptoms, rendering it inappropriate for this population. Somatic or behavioural questions may be affected by the complex symptom profile generated by multiple physical illnesses. Future research should generate ROC graphs using a gold standard diagnostic tool to identify the most appropriate GDS cut-off scores for clinical relevance, and evaluate individual GDS items for their appropriateness in this population. Future research could also evaluate whether other parameters, such as frailty or multimorbidity, predict positive responses to specific questions, with a view to proposing different cut-off scores or removing questions with poor discriminatory ability when used in this population.
Clinical relevance should be considered when selecting cut-off scores for depression diagnosis in multimorbid patients. Previous research suggests that whilst GPs miss mild cases of depression in the general practice population, the likelihood of being diagnosed with depression increases with severity [23] . Failure to detect mild depression may not affect prognosis, as less severe depression has been found to resolve without detection or intervention in otherwise healthy adults [24] . This assurance cannot, however, be generalised to multimorbid patients. In contrast to Thompson et al.' s 2001 findings, the current study found that sixty-five percent of all patients who scored as severely depressed using the GDS had not been diagnosed with depression, suggesting that severe depression may present differently in older patients with multiple chronic conditions. Whilst many patients reporting severe depressive symptoms have been neither diagnosed with depression nor prescribed medication, a large proportion of patients without depression diagnosis are taking antidepressants. This may in part be attributable to the prescribing of tricyclic antidepressants (TCAs) for a range of different complaints; the prescription of selective serotonin reuptake inhibitors (SSRIs) to 33.9% of patients with no history of depression, however, raises questions about medication practices in this population, as SSRIs are usually used only for depression or anxiety. Future exploration of antidepressant prescribing practices in the multimorbid population would be valuable, particularly as patients with severe depressive symptoms remain untreated.
It is noteworthy that almost one third of patients attending the clinic were excluded from the present analyses because they were under 65 years of age (32.5%). Whilst validated in older populations, no studies have examined the applicability of the GDS to patients under 65. As no age classification has been applied to the term "geriatric" it may be appropriate to consider it a description of an individual's health status and physical function, and examine the applicability of the GDS in younger multimorbid patients. Additionally, with most studies of multimorbidity restricted to participants aged 65 and older, the large percentage of younger multimorbid patients excluded suggests that a substantial proportion of the multimorbid population is being overlooked. This supports previous findings that multimorbidity affects adults of all ages [2, 25] , and suggests that future multimorbidity research should include younger multimorbid patients.
Limitations
Depression is not diagnosed at the multidisciplinary clinic; consequently, inclusion of a diagnosis of depression in the clinic database was reliant on referral letters. Neither the recency, nor the source (general practitioner, psychiatrist), nor the method (screening questionnaire, clinical judgement or interview) of depression diagnosis were documented, making differentiation between historical and current depression, or single depressive episodes and chronic recurrent depression, impossible. There may be inconsistencies both in diagnostic definition and criteria, as the diagnostic label does not capture the breadth of depression experience and severity across the patient group. Future research exploring the experiences of depression diagnosis amongst multimorbid patients is necessary to shed light on the diagnostic process in this population.
CONCLUSION
This study revealed that depressive symptoms may not be recognised in this population, as although nearly half of patients with multiple chronic conditions treated at a multi-disciplinary outpatient clinic screened positive for depressive symptoms using the Geriatric Depression Scale (GDS), the rate of doctor-diagnosed depression was only slightly higher than the community average. The poor agreement between depression diagnosis and symptom severity suggests a high level of undiagnosed depression in this population, and inconsistent association of depression diagnosis with antidepressant prescription raises questions about prescription practices amongst multimorbid patients. Future research is needed to clarify the true prevalence of depressive symptoms in this complex and vulnerable population and barriers to screening and diagnosis in primary care.
